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dlssoluﬁon profile companson -nonliriear kinetics and composmonal dlspdrportlonahty
bctween the proposed produicts and the approved products (see the’ revxew dated
11/23/ 1998) On 2/5/1999, a meeting was held between the § sponsor and the. agency to-
dlSCllSS the acceptablhty of the new dosage strengths (see the mectmg mmutes) iDunng
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re-analyzed the data from study 38 (submltted in the ongl' ak NDA), 0 pfov1de in {iii/o
ev1dence on bloeqmvalency of the 60mg and 20mgﬂuoxctme capsule dosage forms

Study 38 was a ‘bioavailability and dose proportionality study w1th parallel destgun 28

. healthy sub_;ects in 7 cohorts. Each cohort consists of 4 sub;ects recelvmg smgle ‘dose of
ﬂuo‘Xetme concun'ently with deutenum labeled f[uoxetme. The trcatments in the 60mg
treatment group and 20mg group are as follows:

TreatmentArm Number of Unlabeled  Labeled
Subjects  Fluoxetine  Fluoxetine
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, Capsule Solution
60mg Capsule ~ 4 " 60 mg 30 mg
20mg Capsule 4 20mg 20 mg
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’ ‘: s Smce it appears that in the submxssmn dated u 17199 the s sponsor used the untr'ansformed

data for 90% conﬁdence mterval analysis, we consulted the QMSR group on further data T .
S 'f ' analysis using log-transformed data. Dr. Chuanpu Hu prov1ded the followmg results

usmg the ratxo of the unlabeled to the labeled: '

: Fluoxetine.

: : - e = frange at Whlch the sponsor showed that AUC was nonllnear to dose (see the attachment)
EE G Accordmg t"é the hterature (J Glm Pharmaéol 26 419 24 ‘1986), loss of the lmeanty
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~v o of the Office of Testing and. Research who has extenswe expenenc’e in stable isotape
} stadies, on using such approach in ﬂuoexehne BE evaluation. Accordmg to Dr. Strong,
. _ since the AUC. ratno of the unlabeled to the labeled products is linear to the dose ratio for .
S " both thé: ‘parent drug and norﬂuoxetme mictabolite (see the aftactitnent), this validates the
: use of isotope approach for assessing BE for fluoxetine, .. Dr. Strong also presented a
~* simulation study dunng‘ an internal meeting on 3/25/99, attended by Drs, Lesko, Mehta, -
Sahajwalla, Yian. Dr. Strong showed that for a drug that follows Michaelis Menton
kinetics, the AUC ratio is a sensitive parameter to Vmax (an indicator of total enzyme).
That is, AUC ratio is 1 if the enzyme is not saturated and deviates from 1 if the enzyme
has 20% saturation. Since the slope of AUC ratio vs. Dose for fluoxetineis close to 1, .
‘the, kmetlc of fluoxetine is linear at the studied dose range. The observed nonlinearity,
thus may be due.to the inter-individual variations on metabolizing enzyme CYP2DG ., .
among the subjects
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Prozac® (Fluoxetine HCI)

(40 & 60mg Capsules)

Type of submission: Supplement (new dosage strengths)
Submission Date: June 17, 1998; Nov. 13, 1998
Sponsor: Lily Research Lab.

INDICATION: antidepressant/ICD/Bulimia agent
REVIEWER: Rae Yuan, Ph.D.

The currently approved marketed dosage forms of fluoxetine include 10 & 20 mg
capsules (Pulvules®) and an oral liquid formulation. To reduce the number of capsules
needed to be administered at high dose, the sponsor seeks an approval for two new
strengths (40 and 60 mg) without bio-studies. The reasons given by the sponsor for such
a waiver are:

o The high aqueous solubility and highly permeable nature of the drug, and rapid
dissolution of the products (BCS Class I definition);

o Dose linearity demonstrated for 20-80 mg capsules (study submitted in the original
NDA 18-936, see Attachment for the results);

o Comparable qualitative composition of the formulations. (The proposed 60-mg
capsule has the identical formulation as the one used in the dose proportionality
study, with the exception of capsule shell color. The proposed capsule has the same
color as the approved 20 mg capsule. The proposed 40-mg capsule has excipients
amount slightly different from the one listed in the dose proportional study. But these
differences fall within SUPAC Level 1 category; see Attachment for composition);
However, it should be noted that 40 and 60 mg capsule formulations being proposed
are not compositionally proportional to the approved 10 and 20 mg capsule
formulations.

e Comparable dissolution for the 10-, 20-, 40- and 60 mg capsules, based on one point
comparison at 30 min. (see Attachment for dissolution results).

e Previously demonstrated similar and favorable bioavailability of 20-, 40-, and 60-mg
capsules. (see Attachment for the results).

Since the dissolution data submitted was based on only 6 units and dissolution profile
comparisons were not carried out by the sponsor, this reviewer contacted the sponsor and
requested that the sponsor provide a complete information before a waiver request can be
considered. The sponsor requested a telecon with the OCPB review team, which
occurred at 9:30 am, Oct. 23, 1998. The sponsor was reluctant to carry out 2
comparison, as they indicated during the telecon that the dissolution profiles might not be
comparable between the proposed products and the approved products. The sponsor
consented on the dissolution comparison, but requested it be performed at 0.1 N HCl, as
they reasoned that this drug is BCS class I compound. But we informed them that
dissolution profile comparison had to be carried out in three different pH media.




On Nov. 13, 1998, the sponsor submitted the f2 comparison of the dissolution profile
generated by using proposed dissolution condition. The 2 comparison shows that
dissolution profiles of 40 mg capsule is different from 10 (f2=24), 20 mg (£2=39), and 60
mg (f2=44), although 60 mg is similar to 10 mg (f2=52) and 20 mg (f2=70). It is noted
that the dissolution comparison was conducted in only one dissolution medium. The
sponsor argued that the dissolution rate is not a critical determinant of the rate or extent of
absorption of fluoxetine, and the difference in dissolution at earlier time point is expected
for a larger strength dosage form. As the proposed capsules exhibit the same dissolution
specification as the existing 10 and 20 mg capsules, the sponsor argued for a waiver of in
vivo bioequivalence testing on the proposed products.

Comments:

Traditionally, when a higher strength has been approved, a bio-waiver for lower strengths
can be granted, provided that formulation is compositionally proportionally to the
approved products and dissolution profiles obtained by performing dissolution on 12
units have been shown to be comparable (CFR 320.22 (d) (2)). The sponsor is requesting
a waiver of bioequivalence study for capsule strengths higher than what has been
approved.

The proposed formulations are not compositionally proportional, and the dissolution data
provided by the sponsor indicate that the dissolution profiles are not comparable.
Further, this waiver request does not fall under SUPAC-IR guidance, since this is not
post-approval changes but a request for approval for higher strength.

Recommendation:

The biowaiver for the proposed higher strengths of Prozac capsule at 40 and 60 mg is
NOT recommended, because the proposed formulations are not compositionally
proportional to the approved formulation. The sponsor is requested to conduct a
bioequivalency study using the highest proposed strengths (60 mg). The sponsor may
request a waiver for the lower strengths (40 mg) and provide the following information
along with the waiver request:

(1) Compeositional proportionality between 40 and 60 mg capsules;

(2) Comparable dissolution profiles based on 12 units in 3 different pH media (0.1N
HCI, water and phosphate buffer). F2 values should be calculated for each medium
to demonstrate the comparability of dissolution profiles between the 40 mg and 60
mg capsules.
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